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(57) ABSTRACT

The present invention provides a visualization method based
on quartile graph display data, the method comprising: the
step of defining a data grid (Gx) and determining the display
scale of the X axis; the steps of data source configuration,
scanning, and reading; the step of analyzing stored data and
correcting the X axis to display the scale, and calculating the
quartile of the data in each data grid (Gx) of each scale level;
the step of using a quartile graph to display the data. By
means of defining a data grid (Gx) to store data, the four
display scales of the X axis being interchangeable, and using
a quartile graph to display data, the present invention
displays the distribution of two-dimensional data in
extremely large-volume data or big data environments, and
provides interactive functionality. The present invention also
provides a visualization system based on quartile graph
display data.
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1
VISUALIZATION METHOD AND SYSTEM
BASED ON QUARTILE GRAPH DISPLAY
DATA

TECHNICAL FIELD

The present disclosure relates to data process field, and
particularly to a visualization method and system for dis-
playing data based on a quartile graph.

BACKGROUND

A Quartile graph, a diagram displaying the distribution of
one-dimensional data, can directly show the distribution
pattern of data, including five data points: lowest quartile,
first quartile, median quartile, third quartile and highest
quartile. The lowest quartile and the highest quartile refer to
the minimum value and the maximum value respectively, the
first quartile means that 25% of all the data is less than the
value corresponding to the first quartile, similarly, the
median quartile means that 50% of all the data is less than
the value corresponding to the median quartile, and the third
quartile means that 75% of all the data is less than the value
corresponding to the third quartile. The quartile graph is
only a tool for displaying, and only for displaying the
distribution of one-dimensional data. Hence there lacks a
visualization method for displaying the distribution of two-
dimensional data by using a quartile graph.

SUMMARY

Consequently, the present disclosure is aimed to solve one
of the above-mentioned drawbacks.
Therefore, the present disclosure provides a visualization
method and system for displaying data based on quartile
graph. By means of defining a data grid (Gx) to store data,
the four display scales of the X axis being interchangeable,
and using a quartile graph to display data, the present
invention displays the distribution of two-dimensional data
in extremely large-volume data or big data environments,
and provides interactive functionality.
Therefore, a visualization method for displaying data
based on quartile graph is provided in one embodiment of
the present disclosure, the method comprising:
the step of defining a data grid (Gx) and determining the
display scale of the X axis;
the steps of data source configuration, scanning, and read-
mg;

the step of analyzing stored data and correcting the display
scale of the X axis, and calculating the quartile of the data
in each data grid (Gx) of each scale level;

the step of using a quartile graph to display the data.

In one embodiment of the present disclosure, the step of
defining a data grid Gx and determining the display scale of
the X axis comprises: calculating the value range of an
independent variable X, and performing a discretization on
the independent variable X.

In one embodiment of the present disclosure, the step of
defining a data grid Gx and determining the display scale of
the X axis further comprises: according to the value range of
the independent variable X, adjusting the maximum and
minimum values of X, and then dividing the value range
equally into a series of Gx.

Preferably, there are four display scales which are inter-
changeable with each other.

In one embodiment of the present disclosure, the steps of
data source configuration, scanning, and reading comprises:
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2

performing data source configuration according to the inde-

pendent variable X and dependent variable Y;
obtaining the minimum and maximum values of the inde-

pendent variable X, performing an adjustment on the

maximum and minimum values according to a value
range;
scanning the data source, reading every recorded values of

X and Y: x and y, and calculating the data grid Gx

corresponding to x and y, saving the data into Gx.

Preferably, the calculated quartile of the data in each data
grid Gx of each scale level comprises: lowest quartile, first
quartile, median quartile, third quartile, and highest quartile.

In one embodiment of the present disclosure, the step of
using a quartile graph to display data comprises: the data to
be displayed by using a quartile graph is the data stored in
Gx.

Preferably, the step of using a quartile graph to display
data further comprises: the display is performed a change to
the upper limit or the lower limit and an overall movement
in a dragging manner within the range enclosed by the upper
limit and the lower limit.

Preferably, the step of using a quartile graph to display
data further comprises:
selecting a region to perform the display, the display refers

to detailed information corresponding to the data grid Gx.

Another embodiment of the present disclosure provides a
visualization system for displaying data based on quartile
graph, the system comprising: a data grid defining unit
configured for defining a data grid (Gx) and determining the
display scale of the X axis; a data source obtaining unit
configured for data source configuration, scanning, and
reading; a data source storing unit configured for analyzing
stored data and correcting the display scale of the X axis, and
calculating the quartile of the data in each data grid (Gx) of
each scale level; a data display unit configured for using a
quartile graph to display the data.

According to the minimum and maximum values of the
independent variable X determined by the data grid defining
unit, the data source obtaining unit performs an adjustment
on the maximum and minimum values according to a value
range, and scans the data source to read out every recorded
values of X and Y: x and y, and calculates the data grid Gx
corresponding to x and y. The data displayed by the data
display unit is the data within the data grid Gx stored by the
data source storing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a detailed flowchart illustrating a visualization
method for displaying data based on quartile graph provided
in one embodiment of the present disclosure.

FIG. 2 is a schematic diagram of the data grid Gx defined
in one embodiment of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described in detail by
reference to the accompanying drawings and embodiments
for more clearly understanding of the objects, technical
features and advantages of the present disclosure. It should
be understood that specific embodiments described herein
are intended for purposes of illustration only and are not
intended to limit the scope of the present disclosure.

The present disclosure provides a visualization method
and system for displaying data based on a quartile graph. By
means of defining a data grid (Gx) to store data, and using
a quartile graph to display data, the present disclosure



US 9,478,052 B2

3

implements visualization of data display in extremely large-
volume data, and can be used in data display and data
analysis.

As shown in FIG. 1, it is a detailed flowchart illustrating
a visualization method for displaying data based on a
quartile graph provided in one embodiment of the present
disclosure. The specific steps of the method are as follows:

Step S110: defining a data grid Gx and determining the
display scale of the X axis.

In one embodiment of the present disclosure, to display a
two-dimensional quartile graph, it is needed to calculate the
value range of an independent variable X firstly and dis-
cretize the independent variable X. And according to the
value range of the independent variable X, the maximum
and minimum values of X are adjusted, then the value range
is divided equally into a series of Gx. Referring to FIG. 2,
the data grid Gx is defined as follows:
defining Gx{x1, x2} as G{(x,y)lx1<=x<x2}, Gx for short,

i.e., all points (x,y) satisfied x1<=x<x2.

Step S120: performing data source configuration, scan-
ning and reading.

In this step, data source configuration is performed on the
data source based on the independent variable X and depen-
dent variable Y, thus obtaining the minimum and maximum
values of the independent variable X, then according to the
value range, the maximum and minimum values are adjusted
to make the minimum and maximum values to be the
multiple of the nth power (n is an integer) of 10, i.e., Xmin
(or Xmax)=m*10°n. For example, the actual value range of
X is [0.1,983.7], the minimum value of the adjusted X is O
and the maximum value is 1000, i.e., the value range is
changed to be [0, 1000]. According to the adjusted X axis,
the value range is divided into a series of Gx with equal
intervals, and the interval scale Sx of Gx will be dynamically
identified to be the nth (n is an integer) of ten, i.e., s=10"n,
with possible values of 1, 10, 100, 1000000, 0.1, 0.01 and
more. Moreover, to support zoom function, three Gx display
scales will be supported simultaneously in the present sys-
tem with interchange (n is continuous, and it will be corre-
spondingly enlarged or decreased ten times at each time of
interchange). Four Gx display scales will be dynamically
identified, with an identification measure of equally dividing
the X axis into 10-100 Gx at the maximum display scale, for
example, if the distribution interval of data X is 0 to 50000,
the Gx display scales supported by the present system will
be: 1, 10, 100, and 1000.

The data source is scanned to read out every recorded
values X and Y i.e. x and y, thus calculating the data grid Gx
corresponding to x and y, and storing the data to the Gx. For
example, if x=155.3 and the scale of the X axis is “107,
155.3/10=15.53, then Gx is Gx{150,160}, while the scales
is “1”, Gx belongs to Gx{155,156}.

Step S130: analyzing stored data and correcting the
display scale of the X axis, and calculating the quartile of the
data in each data grid of each scale level.

After reading out the data, the stored data is analyzed, the
display scale of the X axis is corrected in a way that a
small-level scale is deleted when the number of effective Gx
within the small-level scale (if the record number within Gx
is greater than 0, Gx is effective) is less than twice the
number of effective Gx within its upper-level scale. The
reason for deleting the scale is that, when the small-level
scale is developed to the upper level scale, the resulting
information does not increase much, so the details of actual
data fail to be developed effectively. The maximal effective
display scale to be determined to remain is the initial display
scale. The calculated quartile of the data in each data grid of
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each scale level comprises: lowest quartile, first quartile,
median quartile, third quartile, and highest quartile.

Step S140: using a quartile graph to display big data.

In one embodiment of the present disclosure, the data
displayed by using a quartile graph is the data stored in Gx.
The display can be performed a change to the upper limit or
lower limit and performed adjusting the upper and the
lowers limit together with remaining the range enclosed by
the upper and the lower limits in a dragging manner. It can
be interchanged among the four display scales of the X axis,
and when a region within the quartile graph is selected by a
mouse, detailed information within the corresponding data
grid Gx will be displayed.

Another embodiment of the present disclosure provides a
visualization system for displaying big data based on
quartile graph, the system comprising: a data grid defining
unit configured for defining a data grid (Gx) and determining
the display scale of the X axis; a data source obtaining unit
configured for data source configuration, scanning, and
reading; a data source storing unit configured for analyzing
stored data and correcting the display scale of the X axis, and
calculating the quartile of the data in each data grid (Gx) of
each scale level; a data display unit configured for using a
quartile graph to display the data.

According to the minimum and maximum values of the
independent variable X determined by the data grid defining
unit, the data source obtaining unit performs an adjustment
on the maximum and minimum values according to a value
range, and scans the data source to read out every recorded
values of X and Y: x and y, and calculates the data grid Gx
corresponding to x and y. The data displayed by the data
display unit is the data within the data grid Gx stored by the
data source storing unit. By means of defining a data grid
(Gx) to store data, the four display scales of the X axis being
interchangeable, and using a quartile graph to display data,
the present invention displays the distribution of two-dimen-
sional data in extremely large-volume data or big data
environments, and provides interactive functionality.

What is described above is a further detailed explanation
of the present disclosure in combination with specific
embodiments; however, it cannot be considered that the
specific embodiments of the present invention are only
limited to the explanation. For those of ordinary skill in the
art, some simple deductions or replacements can also be
made under the premise of the concept of the present
invention.

What is claimed is:

1. A visualization method for displaying data based on
quartile graph, the method comprising:

the step of defining a data grid (Gx) and determining the

display scale of the X axis by calculating the value
range of an independent variable X, and performing a
discretization on the independent variable X;

the steps of data source configuration, scanning, and

reading;

the step of analyzing stored data and correcting the

display scale of the X axis, and calculating the quartile
of the data in each data grid (Gx) of each scale level;
the step of using a quartile graph to display the data.

2. The method according to claim 1, wherein the step of
defining a data grid Gx and determining the display scale of
the X axis further comprises:

according to the value range of the independent variable

X, adjusting the maximum and minimum values of X,
and then dividing equally the value range into a series
of Gx.
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3. The method according to claim 1, wherein there are
four display scales which are interchangeable with each
other.
4. The method according to claim 1, wherein the steps of
data source configuration, scanning, and reading comprises:
performing data source configuration according to the
independent variable X and dependent variable Y;

obtaining the minimum and maximum values of the
independent variable X, performing an adjustment on
the maximum and minimum values according to a
value range;

scanning the data source, reading every recorded values of

X and Y: x and y, and calculating the data grid Gx
corresponding to x and y, saving the data into Gx.

5. The method according to claim 1, wherein the calcu-
lated quartile of the data in each data grid Gx of each scale
level comprises: lowest quartile, first quartile, median
quartile, third quartile, and highest quartile.

6. The method according to claim 1, wherein the step of
using a quartile graph to display data comprises:

the data to be displayed by using a quartile graph is the

data stored in Gx.

7. The method according to claim 6, wherein the step of
using a quartile graph to display data further comprises:

the display is performed a change to the upper limit or

lower limit and an overall movement in a dragging
manner within the range.

8. The method according to claim 6, wherein the step of
using a quartile graph to display data further comprises:

selecting a region to perform the display, the display

refers to detailed information corresponding to the data
grid Gx.

9. The method according to claim 1, wherein the step of
using a quartile graph to display data further comprises:
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the display is performed a change to the upper limit or
lower limit and an overall movement in a dragging
manner within the range.

10. The method according to claim 1, wherein the step of

using a quartile graph to display data further comprises:
selecting a region to perform the display, the display
refers to detailed information corresponding to the data
grid Gx.

11. A visualization system for displaying data based on
quartile graph, the system comprising:

a data grid defining unit configured for defining a data grid
(Gx) and determining the display scale of the X axis by
calculating the value range of an independent variable
X, and performing a discretization on the independent
variable X;

a data source obtaining unit configured for data source
configuration, scanning, and reading;

a data source storing unit configured for analyzing stored
data and correcting the display scale of the X axis, and
calculating the quartile of the data in each data grid
(Gx) of each scale level;

a data display unit configured for using a quartile graph to
display the data.

12. The system according to claim 11, wherein according
to the minimum and maximum values of the independent
variable X determined by the data grid defining unit, the data
source obtaining unit performs an adjustment on the maxi-
mum and minimum values according to a value range, and
scans the data source, reads every recorded values of X and
Y: x and vy, and calculates the data grid Gx corresponding to
x and y.

13. The system according to claim 11, wherein the data
displayed by the data display unit is the data within the data
grid Gx stored by the data source storing unit.

#* #* #* #* #*



